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k L? tttffi S~t v>^t tilt ua^*i , * * * ftft o * ttr 

[ISM * a * <»^Wl\ 
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1 (a/b) x 1 0 o-csai*it*aiK*#Mt (%) o%a±^** 

"©is 0?*»M8 0%O«»TT2 4 OI»H»HLfc«lca»Tlc*0WLT«l3& 
y-'^y ^>^/-^«Mt7^ > >0»JS*v^ [cN/dtex] 

2 **y 7-/Hi©^w^tSD* s 5-22^ m, *sioo mm^moset? 
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4 u ^ yfv- fr®M f t:^t ft t ism^'fb^^it^ o . 8 ~ l . 4 : 

^tttTZmmhit. mai*m&*2 o ov&±nimm*-**>* ******* 
•a** t #> 4 c c j: o > ±mm^mmn * * * k^*-* l *> * v*»* t l t , 

# <b i t u zkwttlz&irz, Km o *> <dx~& ft 0 

y f V- ^^tr Sit 5rtft t ^» - * fc^ft t Vtzo 
[0 0 0 8] 

PBOfciH) > #'^'/'/fT/-* (»T, PBTUv^) i 2! ± *°' ; 2^H 

^/^t^t V- *) Ctt* $ *Lfc*IW> * * * v- **©JMfc* fe ft ft * 

ij^- 3 6» J K<^* tLfto |WJ#^#^^5i. PBT^PBnaiffl^Wo PBO 
PBTM, ^;I±PBI«M> PBO, PBT^PBI^oy^Kli? 

f) IwfB^SftTV^ft^Ey J|tft3ft»€>d£4o 
[0 0 10] 
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«*.tfiDlfe6«*BB*IMM.533.69a»WII* (1985.8.6) , Sybertfe© *Hf** 4 - 
m 67^i« (1988.9.22) . Ihrri.«*BWMW 847 f < 89. 7£) * 

M±Gwgory6©*BW***5.089 f 591*W** (1992.2.18) 

BS-^r^^^^kPf^trv**^ a*r**#*ttftv>. ^2?-?^ 2? J 

LT*£ fc ft ft v>«#fc«* * * « ^ " 9 * > h *»* * ^ K - J **** ** 
y Mi. #4 U< tt»«tt*»K*»8 0 0 0 P Pm»T, EM| J ^ <»5 0 0 C P pm 

J v 3 > xlf/xat^ y vy$£.h L"Cti> ^ > x >f * *v [ 2 1 - b : 2 ' . 1 

• -i] ^/[lmn] [3, 8] 7xt^nr/-8, 1 

^-rVT2 l-b'r,2'-i]^/nmn] [3, 8] 7xf>ho^ 
/ o 2 9-lf* (o-> >*~>^>v*) 7^9 [2, 1, 9-de 

7 6 6 rto-d' e' 3, 8, 10 (2H. 9 H) - 

t'hu'y 2 9 -if* (p-xh*^V^) 7>fM2, 1, 9-def:6. 

5 - : e- 3, 8, 10 (2H. 9 H) -*Yu> 

2 9-fcT* (3, 5-v^^^)7^5[2, 1, 9-def :6, 5 

e' f ^V^U>-1, 3, 8, 10 (2H. 9 H) -ffn>, 2 

. X S-« (p^F^^) C2. 1. 9-def : 6 5 10-d 



. e - f . ]^v^^-l, 3, 8, 10 (2H, 9H) 2. 9-fc 

^ e (p _^V^->7^^-;V) [2, 1, 9-def : 6, 5, 10-d' e f 

M 5-fyiyy>-i. 3, 8, 10 (2H, 9H) -rfn,, 2, 9-** (3. 
5-£***7*-*) 7^9 C2, 1. 9-de f : 6, 5, 1 0-d' e' V ] 

8, 10(2H.9H) -^ny 2 9-W^TVb 
^T2 1 9-def :6, 5, 10-d* e' f ' ] v>f V*>> U -/-l, 3,8, 
To (2H H) -fhn^ 2, 9-e* (4-7*^T'/7x^) 7 > Y 7 [ 
2 1 9-def :6, 5, 10-d' e' f 3 i^V*yW-l, 3, 8, 10 
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( 2H 9 H) -fhn'A 8, l6-e5^l/>^>f^if?)Wo 

5*n*7-*-h (2~) -N2 9, N30, N3 1, N3 2i, 2 9 H, 3 1H-7 
IZIH*-Y (2") -N2 9, N3 0, N3 1, N3 2«U 2 9H, 3lH-7^ 
nv7^-b-N29, N30, N31. N32^H, 29H, 3 1H-7JOV 
T^i-h (2-) -N2 9, N30, N31, N3 2i, **V 29H 3 H-7 
Jn^T = *-h (2~) -N29. N30, N31. N32) , (SP-5-1 • J 

^lllimtLX^ 5, 12-^Ko-2, 9-*****-' [2. 3-b] 
riir -T 14-/t>, 5, [2, 3-b] 7*Uv>-7 

5 12-VtKn-2, [2, 3-b] 7*V^ 

'_ 7 , i^-£r£: 5,12-^^2, g-sww [2, 3-b] r*u 

Ztlb'<D*i-?V K >iO 1 o t 14 2 o&±<DjM^f ffl fe* #^ o 

■eft*?*** *M»t*^>^-*©«»t^fr»icn5^^ « 



*T*ltLfc*, 8 0mSS8 0%«Tt2 4 0*IW™L*****^* 
8 0 %J0LhT** £ t » * U < tt 8 0 ~ 1 0 0 %, IK 8 2 ~ 1 0 0 %. It 8 

I f 0% IJ-8 5~1 0 0%, II* 8 0- 9 9%, IKBO-98%, IK 8 4 — 
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L< {±3 ~6®S%-eabSo 
£** IM« * *t* * V * > . «* D ** 5 ~ 2 

2^m. #SL<«1 0-2 0^m"C**o 

4fc, OOmm«>«36-CO*F*&»*^ 4. 5 G P a U_t> «P 4 L < tt 5 . 0 

8 . 0 G P a "C^-So 
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T I S-L 1 0 1 3^C"C. «tfcA,&*ffiv^ oMBHit 5 0 cmtU, TaBOat 

(a) OlrtW. (K) k«9ft (Tw) 0 M #:**T 

a = (1/10) D 

K= 0. 12 4 XTwXD 172 

a : 3f ^WE ( g ) 

Tw : mm. (0/ inch) 

D!7^7^> Mi&JK (D t e x) 

» ( N/dtex) , ±uKmMLtzMVfrV*mz£y)nv*wnz<ry-7^ (s* 

cN/dTTx) kU antiotlOOWnmW^c 
aSffT-p^fllCllt^fMSJHum i d i c Chamber 1G4 3MJ 

?TC-C2 4 OWI^it^o 9l»»K©«3e*i. J I S-L 1 0 1 
SHumidic Chamber !G4 3Mt«ffiU MfeWJ^^ 

j 1 s-l 1 0 9 6»c. * fc, «»o3i»*o«fttt. J 

2N-HC1«I:U ^Wi^*^ 
[0 0 3 2] 

tuv^ wmim<Dmmm^m^mTm^m (sem) tiilli^^ft 
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0 0 3 -4 2 4 6 5 1 ^-v I 8/ 

< ? 4 S5T 9 5 * h fte 5 % $ h icff* L < ttA* < * * > > 7 % ^v»rj« 

< t 5 0 OmmfiLt. J: 9ff* L< tt 7 5 OmmBLt ^ 

CV=^t§^Mi l>m] /f^fii^Wi L^m] 
[0 0 3 3] 

ft*5*T 4 6-y7^^WHV-SiIl 6 7 2. 5 g,fW^Vi 
1 3 0 4 g 1 2 2 %# U U 1 0 3 9 1 g * 6 0 TCt? 1 f o < 0 

1B0W5M, 170W2 Sf"^f ? 
x-V>^>^t^tV-^) K-^10. 0kg(^W74. 0g^r»bT« 

*Sot SSiil 7 5^0. 1 8mm, J*l 6 6 J^* 

>»S*5 0 0 0 p pmflTCMi^U RtS*fP7^^b **Ib**' 
J| lo / : *^ 1 o/ oN a o HtKtW? 1 0#W**nU fOftl 5^**^ ; t ; 8 
, *>y*A«**«feLfclMk T/«tt4 6 0 0 ppm, * * U * A«tt 3 6 0 

° ±ia^iaS u i > * «i^^^«Ti^(ts»wwi 

**ftL*:»** 5fc*«#Wl*8 6%-e*ofCo ~t ~ s >■?— frW-VE 

U|M3. 5C«SU»m2 0/lNeOttt*tittU 2***0 

i&*L/-3l#*fl§v> KMC6 8*/r/f, ii^H6 O^/^f >T0&-&* 
»T?2/l«WI**«iLfc. »6*ifc«*Ofct*ft03IM*tt 4 2 2 ON/3 c 

r2 9lA^^^U, ftfeiifc*I*«fc^fiIOll3iaKtt 1 6 6 0 

N/5cmifco*r^^ 
HJfeUjtjfe*. 3*JK«^»i8 
[0 0 3 4] 

( SS4t> 4, 6-v75;W>W-;V^II1 6 7 2. 5 g. TV?***. 
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1 3 0 4 g 1 2 2%#U *)>m 0 3 9 1 g £ 6 0 tJT 1 #IMH*Lfc*, < ^ 
aiaui'3 5W2 5W, 15 0tt5m 1 7 0 t3T- 2 0 WfWRId* LOfco *r 

x - Cy<v*Sex**W-») K-710. 0kgC»7^n->7-^74. 0g£ 
Hfo/:o IS^Ml 7 5tf?L#0. 1 8mm. *L*1 6 6 ^^^f * ^7 J* 

***#5 0 0 0 P pmJJlTi:^ft«U «i«*f K7^9^>ti»^> 
OOopms Na/P^ttliO. 7 27?%>otz 0 

***Lfc**, SME«JWtt8 3%T*ofc. _ v 7t -*.«f6 

U«*>*»3. 5«*U *#**2 0/lNe©tt«**«flsU 2**«**fc 

»P,*LfcJl**fflv>, fcT:*ffflfc6 8*/>f>^ J:£;frffifc6 0*/>f^©tt&* 
*ttC2/l«Mtr*»*U;fc. #feitfcJI«OfcT*rtogiKMI*4 2 5 0N/3 c 

£1% L fctt * > 3&««#sf£ 14 8 0 % -C * o o 
[0 0 3 5] 
o ) 

M4R«T 4 6-yT5^^>^-^-«1 6 7 2. 5 g, fW^H 

i 3 0 4 r i 2 2 %*y «; i o 3 9 i g * 6 o r-e i n»Hit»L^ *o o k 

afiLtl3 5W2 5m 15 0tt5t«, 1 7 0 "CC 2 0 B»WRJS*L*fco # 
x-W/^y^**^/-^ K-7-10. 0kgCi7^O->7->7 4. 0g£ 

^f % «7^7^>WH. 5^ 1. 5^— ;v^^J: ? 55 
tffofc. tt*«U*l 7 5t:-C?Leo. 1 8mm. ?Lftl 6 60/X**&tt*H^ 
»U«U7-<7^/>t Lfclk Ii^l-eTO^;vf7>f7^>:tSi 

>**#5 0 0 0 ppmflTi:44*t*ftU K17 9 * > V * ***** > 

fcftfclRofco jUBS»i2 0 0m/fl-tU. ^ 0 

»itto^*l%NaOH*»«tl OWfSlU ^tl 5^ffl*&Lfc# : 8 

, A*ft**j£Lfctt*, 'J >*BE»±4 4 0 0 p pm, * b y *A*fftt3 6 0 

Oppm, Na/P*^Jtttl. 101?*^. 
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UMt3. 5i:^U^t20/lNe^iM^U 2***0**> 
2 / 1 jRli»»^L^. #e>*Lfc«*Ofcr*rtl«)9ISWIfc*tt 4 2 5 ON/ 3 c 

C2 9B/^f^»Wtfco »6*tfc3Ui«Ofct:*rtI©9l»MKttl 67 0 

#E*Lfctt*, ?^JK«#^fi8 
[0 0 3 6] 

1 f 0 4 g 1 2%#y'^»1 0 3 9 Ut60Wl WW«#Lfc* , «>o < 0 t 
#SU13 5W2 5^ lSOfesm 17 0^2 01|«^o# 

fe*Lfc3 ot:wr^^*>iW^^^W3 odL/go* 1 (p-7 

x = V^'/'/Wij-*t'/-*) K-7°10. 0kgi:i7^nv7^>74. 0 g * 
fcffofc. 7 5-C-C7LS0. 1 8mm. TLifc 1 6 6 ^ X; ^?* ~H 

0 0 0 ppmftTe4*i1*ftU ft*****? *»fa*fc ✓ 

* h U U ^«Ktt4 7 0 0 p pm, U9A«tt 5 4 0 0 

if ****** 20/lNe *J3v>. ^*^8i/^f ; * 

Hl&Lfcte*, »JK«^tt8 3%T?*ofeo 
10 0 3 7] 

1 f 0 4 g 1 22%#9^tl 0 3 9 1 gt60W *B«*Lfc*, < Ok 
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MLtl3 5W5iM, 15 01C-C5WHB, 17 0^2 0^*^.* 
^tt^/e***^-*) K-^10. 0kg^7^n->7^/22. 0 g * 

> 5 0 0 0 ppmttTC44* -C*ft U «*S*tK7^^f*tfc*^ 
5i5ofc*tl%NaOH*IWtfl OWMDU *«>*1 5W7K 2i f?mi 
, *Mj*A«*»feLfc**, «jy«Ett4 5 0 0 ppm, f>'J7A#E(±4 00 

L ****3. 5KR36U ifff20/lNe^Mt, 2 

^ttLfcife*, aWEfiM**»±8 3%T*ofco 
[0 0 3 8] 

1 f 0 4 g 1 2 2 % * V V >m 1 0 3 9 1 g * 6 0 fC 1 ttNtt* *> o < * fc 

x^^^W***'/-*) K-7-10. 0kgP*7?ni/7-V162. 5g 

7 BttMO, 1 8mm. Aft 1 6 6^ ^ 

^KeK^iftW^Mu was**. 

>»S**5 0 0 0 p pBBTK4t*T**L, t»S*fK7-"^ b *WB B *^ 

, + V'Jf Ai£K*W5»!l-**t»- ')ViSli44 0 0 ppm, tbVCAM'"*!) 

(BSE#2 0 0 5-3 0 1 2 0 6 8 
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*J6L;fc»*, 3ftftfit»*tt8 5%-e*>o^ 0 
[0 0 3 9] 

;v?TO1 6 7 2. 5g, rW«! 2 6 3. 5 tnLT 6 0 Cc 1* H «# 

>97. 5gtH6%#V^»3 7 2. 0 g K*M ^*=»«**2i£^«i 

>*£#5 0 0 0 p pm*Tfc**4-C*«iU «»**tK7^> ✓ b 

K tHJ^»teL» yvlBEtt4 6 0 0 ppm, * 9 A«I4 2 4 

L l^f 3 . |gt^20/lNe««U 2 ***»>**> 

±»t2/lt»^L/:o «>e,*Lfcli««fcT*rt03ia5ftK»*4 2 4 0N/3 c 
% 6 fc±B*# 2 0/ 1 N e *J|v>, feTjlH 6 8 * 

10 0 4 0] 



;v?lSSl 6 7 2. 5 g, fW^il 2 6 3. 5 g«U6 0ttlW» 
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?q 7 5 a* 1 1 V 7 2.0 g fc*lmLfc5Mfc**:linx.fcA, 1 7 0 "C 

5 0 0 0 p p m J2LT ft * * URtHtn^^F * * ✓ 

CilKoft, ft&\ 2 0 0m/^U, 

, th^AilEM^U^ 'j«li4 9 0 0 ppm, tb^^^li4 2 0 

&SSlfcLfc*&*, ^S^^tiS 9%-e*ofco _ . 

U*U*3. 5KR3IU Wt20/lNe«WU 2 ***»>**> 
&btit*M&im^ /;t^i:6 8*/r/f, u^i:6 0*/^f^^ 

*EJ&Lfc*t*. 3ftK««F^tt8 5%T?*ofco 
[0 0 4 1] 

0 kWLTl 2 0°C^4^. l3 5W2 0m 1 5 0 TC C 5 BR 

*ffo£ £*»ftl 7 6X^*1*0. 1 8mm, ** 1 6 6 ^i^^tr-iH 

>«55s 0 0 0 p P mJJlTKft*4t?*i!feU «»*W7^> 
IC^^Sl^yio fti3, ^^^Sfi 2 0 0m/7>i: b^o 

th'^AftttWU**, >JVlS«4 8 0 0 ppm, *- h V * A«« 5 6 0 0 
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triiLfcis*, am*ii8 6%t*cfc. 

U»9#«3. 5C*feU if#t2 0/Oe«^^U 2***0 **> 
*T2 0/2NeO3l*t#fco ^ . . . . - 

$tt2/ltMJ^t/c„ #&#ifcii©fct*^llSi;tt4 150N/3-c 

$ 6 fc±IitM»&*ifctt«* 2 0/lNeW, fcT^Hl 6 8 B/-1 * 

3SifeL;fc8F*^ ^K«»(i8 
[0 0 4 2] 

( 5S24t 1 2 2%#U'J >W. 1 0 8 2 7. 5'gfK4, 6-/7^^^- 
;,?IS2T6 7 2. 6 .. f^t! 2 6 3. 5 «*«?^ 6 

5f I 0 g* 1 1 6%#U »J ^3 7 2. 0 g^LfcM«*£J£«vl 7 0* 
fcffofc. *6*«1 7 5TC-C?LaO. 1 8mm, 7Lft 1 6 * llf* 

> 5 0 0 0 p p m JSIT C 4 * * "C** U^W7^^/h * ttffi # * ' 

4^ *fl«OEtt2 0 0ni/*fctfco c *. q 

*ittcfc*tl%NaOH*»*tlO»«f»U 5»W**tfc^ 8 

, *hU*Aa«*illlJfeLfctt*, >J'/i«B4 5 0 0 ppm, f-h'J^A#K(i3 8 0 

we,*,*****^ m^c6 8*/r/f, «*wi:6o*/-f>fjiTA* 

*S-C 2 / 1 #?,*L*:«Wl©fc-C*ni«>9«»*tt i 3 8 0 N/ 3 c 

5IKflBW«*8 2%-c*ofc. ' ^-^arb/^v* iftfiqi 

$ b P±fS-C# 6 2 0/lNe» 6 8 i f ^™ 

l:2 9 i/r/f©Ai**^tfc. wfe*L^A*«oo/t^i«oBmMtti 76 0 

N/5 cm-C*ofc. «v^#fe*tfc««0*»*o««KT^*»t*»AttOMit 

HifeLfctt*, 8 3%-e*o/co 

[0 0 4 3] 

1 1 ) 
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visile 7 vrsiziix is s •tn^i;ro«?;sg 

5ft 5 5°gl 1 1 6 25 y U >»3 7 2. Og^at^fi^lTO 
5 0 0 0 ppmflKM*tf*«U ******* < ^ ^ ' 

M**»*tt8 7%-e*ofco ... 7W; ,_ W 

L «Sm3. »^2 0/lNe«WU 2**»0#fc 

$ h k_ubt* h tiK®m& 2 o / 1 n e *jb £ T ?5*£^ii ™± t^To 

N/Som^t^"^^ 
«JfcLfc»*. ^K«#^«±8 5%T?*ofeo 
[0 0 4 4] 

( S2SiT 4 6-y7^WW-^Wttl 6 7 2. 5 g. 
iff?? 4V<;K>96. 0 , 1 2 2%#U'J>H0S91gt60Wi; 

tt*iWl 7 1 8mm, ?L* 1 6 6^^vH^ 

5 0 0 0 p pmJSmcft** -C*ftU ft»**fi:7^^ h 
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i- V V* A«**5feLfc**. y 4 9 0 0 p p nu * h y * A»*tt3 9 0 

[0 0 4 5] 

1 f ? 4 u 1 J 2 S#U U 1 0 3 9 1 « * 6 0 r-c 1 »"J«2 tfc«.^ < J k 

r " > * > * * * > u n 30dL/g©*y (p-^-i^ 

^«70^W11. 5^m. 1. 5f^KJJJj*^ 
*£o£ S*aKl 7 5«CT?L«0. 1 8mm, *L* 1 6 6^^fe -^ 

>mm#S 0 0 0 P pmflTi:4*«i?*ftU »**fi:7^^h«i*^ 

oSi?;^^ 

% fh^AiMS^M, -;v«tt4 4 0 0 ppm, * hy*A#KI4 4 0 0 
t*km, SWMMWtt7 7%t**A. -7 r-f 

l mim. 5«ttu^2o/m«c«tttwu 2****** 
*^?r2??»l^S*X 20/ 1 n e M^8i/r/f, 

N/5cm^t£fSr^ 
£JfeLfc#*> »E«N*B7 0%T?*ofc. 
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#12 0 0 3-4 2 4 6 5 1 ^-v ! 18/E 

2: 5? ft * # «; * > -9* e» ft * « ^ *= «> , »^ttc**t * » J 

mm vttftLx mm & ^k>?w*»* * * * ° 
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«t<BU»WM+C-N-*ff/TlH:NH-***J**». Jt^'i 
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